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The possibility of impacting the LM ascent stage

within i0 km of the ALSEP on Apollo 16 (Descartes) for use

in the Active Seismometer experiment was investigated. The

&V capability exists to target the LM deorbit maneuver to a

point biased 1 nm crossrange from the ALSEP such that the

probability of being within i0 km of the ALSEP is approxi-

mately .6. Under these conditions the probability of the

ascent stage impacting within a 1000 ft. square centered at

the ALSEP is very low (<10-6).

The LM deorbit maneuver was investigated for the

prime launch opportunity for the Descartes mission, March 17,

1972. The deorbit maneuver occurs during the 52nd revolution

in lunar orbit. Ten minutes of MSFN coverage after acquisi-

tion of signal (AOS) are required in which to conunand the LM

for deorbit. Since the required &V for impacting at an

easterly site such as Descartes increases with elapsed time
after AOS the maneuver was assumed to occur at the earliest

time possible, AOS + i0 min. A summary of the maneuver is

presented in Table i.

The dispersion ellipse for the impact, illustrated

in Figure i, has 3_ dimensions of ±19.25 nm downrange and

±0.73 nm crossrange (Reference i). The crossrange bias of

the impact location relative to the ALSEP is somewhat arbi-

trary but should be at least .73 nm to reduce the probability

of impact too close to the ALSEP. A bias of 1 nm provides

for a very low probability of this occurring and does not

significantly degrade the probability of the impact lying

within 10 km of the ALSEP. The downrange bias should be

Ref. i : Spacecraft Operational Trajectory for Apollo 15

(Mission J-l) Volume I, Mission Profile, April 16,

1971, Paqe 4-121.
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zero to maximize the probability of impacting within i0 km.
It should be noted that the 0.6 probability of lying within
a circle of 10 km is dependent primarily on the downrange

dimension of the dispersion ellipse.

Preliminary investigations at MSC indicate that the

required AV of 206 ft/sec should be within the capability of

the LM ascent stage after rendezvous and jettison.
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TABLE I

LM DEORBIT SUMMARY

EVENT

DEORBIT

IMPACT

LATI TUDE
(DEG.)

3.45

-8.78

LONGITUDE

( DEG. )

86.35

14.56

AV

(FPS)

206.3

AZIMUTH

(DEG.)

-100.35

-96.48



W

I--

0
Z

a.

.J

I'-
U.I

0
W

o.

ILl

e_

i1

z

II

,..I


